Abstract
Introduction
Participants were also instructed to abstain from any caffeinated products, alcohol and formal 115 exercise training 24 h prior to testing.
117

Study design
118
In each session, after voiding, and being weighed, athletes consumed the initial supplement 119 (EAA or Placebo) and remained in the laboratory at normoxic and thermoneutral conditions for 120 the first 2 hours prior to exercise (Figure 1 ). At the end of this period, one hour before exercise, standing (22% of total time), walking (27%), jogging (22%), running (12%) and fast running 139 (9%). Mean power, peak power and peak velocities during the exercise protocol were recorded 8 by the treadmill force transducer at 25 Hz. Performance data were stored and analyzed as 141 described previously (Serpiello et al. 2011 The knee extension protocol used has been described in detail elsewhere (Billaut et al. 2013 ).
172
Before, at half-time, and immediately after exercise, participants were instructed to perform a stimulate each participant's quadriceps during the MVC (Amann et al. 2007; Billaut et al. 2013 ).
177
The central activation ratio (CAR) was calculated as described previously, where
178
CAR=MVC/(MVC + superimposed twitch) (Gandevia 2001 marker to ensure that the position of the electrodes was replicated on subsequent visits.
186
EMG signals were collected using the Delsys system (Delsys Inc., Boston, MA) at 2 kHz after 
Near-Infrared Spectroscopy (NIRS) measurement and analysis
195
Brain oxygenation was measured using NIRS (Artinis Medical Systems, AS Zetten,
196
Netherlands). The protocol allowed the calculation of the tissue saturation index (TSI) for 197 cerebral tissue (Smith & Billaut 2010; Billaut et al. 2013) .
Plasma amino acid analysis
199
Concentrations of the free amino acids histidine, arginine, threonine, lysine, methionine, valine,
200
isoleucine, leucine, phenylalanine, and tryptophanin in plasma were determined using reversed- and a 5µm, 4.6x20mm Guard Cartridge insert (Water Atlantis ® T3) were used for the separation.
211
The mobile phase consisted of 15 mM potassium phosphate (pH 3.5) and acetonitrile (83:17,
212
v/v), The analysis was performed under isocratic conditions using a flow rate of 1.0 mL.min -1 .
213
Chromatograms were recorded at 274 nm with a run time of 10 min. The data were collected 214 with a personal computer using EZChrom Elite Chromatography Manager Software and plasma 215 caffeine concentration determined using peak area ratio (caffeine to antipyrine). Figure 4B ). There was no effect of time and no interaction between time and 294 supplement for decline in EMG activity (Supplementary Table 1 ). Ingesting a combination of 295 caffeine + EAA resulted in a higher overall CAR (2.7%, -5.4 to -0.4%; d=0.5, likely beneficial;
296 Figure 4C ) compared to a placebo. There was no effect of time, and no interaction between time 297 and supplement. LNAA's) to inhibit serotonin synthesis as indicated by a lower free tryptophan:LNAA ratio
330
( Figure 4A ; (Pardridge 1998) . Additionally, we aimed to promoting dopamine production in 331 the CNS via phenylalanine ingestion (Pardridge 1998) . We believe this was achieved, as 332 indicated by the lower ratio of free tryptophan:LNAA and increased phenylalanine 333 concentrations in the plasma when EAAs were ingested with or without caffeine ( Figure 4A ,
334
Supplementary Table 3) . We believe this effectively lowered the serotonin:dopamine ratio,
335
which is considered important in attenuating central fatigue (Fernstrom 2013) . Secondly, we beneficial when exercise is performed in the heat (Mittleman et al. 1998; Tumilty et al. 2011 ).
354
However, the effect of EAA supplementation on high-intensity exercise performance is 355 unknown. Our findings provide new insight into the influence of isolated and combined 356 supplementation protocols on repeat-sprint performance.
358
Cerebral oxygenation impairs central drive and motor unit recruitment during repeated-sprint 359 performance in hypoxic conditions (Smith & Billaut 2010; Billaut et al. 2013) , and other forms 360 of high-intensity exercise (Rooks et al. 2010) . Caffeine ingestion may reduce cerebral blood flow 361 and oxygen availability (Kennedy & Haskell 2011) 
